Source
Chemical Study Dose and time Ins Endpoints Observations suggested to be associated with IR IR Palacios et al. 2012 Arsenic ( Authors state that exposure to Pb and As contaminated drinking water induced IR in male rats. This conclusion was derived from calculation of HOMA-IR and confirmation by OGTT tests, in which especially male mice had higher glucose and insulin levels compared to the male control group. IVGTT and hyperinsulinemic-euglycemic clamp technology showed IGT and whole body IR for animals exposed to 30 and 300 µg KD atrazine fed on a regular diet. The insulin sensitivity index was also decreased for both atrazine treatments. In L6 muscle cells, atrazine abolished insulin mediated Akt phosphorylation.
WB, P(M) Khalil et al. 2010 Benzo [a] pyre ne (BaP)
Mouse; In vivo 2.5 mg/kg bw; 5 weeks; Mice were fed normal diet, high-fat diet (HFD) and HFD supplemented with BaP.
No Plasma insulin (↓); IPGTT (glucose ) (=) Khalil et al. (2010) report slightly decreased plasma insulin levels in HFD + BaP, while no further worsening of glucose intolerance was observed compared to HFD alone. Decreased expression of glucagon-like peptide 1, an incretin which stimulates insulin secretion, in BaP-treated mice was proposed to explain decreased insulin levels. Furthermore, BaP exacerbated HFD-induced inflammatory gene expression and expression of genes related type 2 diabetes in bowel and/or liver. As such, it was concluded that BaP might increase the risk of type 2 diabetes without worsening IR. worsened by VHF/S. Furthermore, increased insulin production was observed in VHF/S-fed mice in response to a glucose challenge and insulin induced glucose clearance was reduced in VHF/S-fed relative to C-fed and VHF-fed mice, all features demonstrating a state of IR. Ex vivo evaluation of peripheral IR (muscle) showed that insulin stimulated glucose uptake was reduced in mice fed VHF and VHF/S compared to C-fed mice. In addition, insulin stimulated phosphorylation of Akt was decreased in skeletal muscle both for VHF and VHF/S fed mice. Reducing POP-levels in VHF/S diet, resulted, in general, to a better whole body insulin sensitivity (insulin tolerance test). Glucose levels were the same for both mice fed VHF/S as VHF/S -POPs comparing FPG and GTT, while insulin plasma levels were decreased for VHF/S -POPsmice and glucose stimulated insulin production was also reduced.
WB
) (↓,↑), pIRS-1 (Tyr 632 ) (↓), β-arrestin2 (↓), Akt (=), pAkt (Ser 473 ) (↓), AS160 (↓), SREBP-1c (↓), GLUT4 (cytosol) (↓), GLUT4 (membrane) (↑),
An alternative treatment
Ex vivo muscle glucose uptake showed enhance insulin action consisted of exposure in VHF/S -POPs -fed mice. For the WD-experiment, it was through diet for 6 weeks.
shown that, in fed condition, mice fed WD/S had a mild Diets were composed of a increase of blood glucose and a dramatic increase in plasma control diet (chow low-fat insulin levels, suggesting whole body IR. GTT and ITT diet), a western diet (WD) confirmed IGT and systemic IR. Insulin stimulated glucose or WD containing farmed uptake was also significantly reduced in WD/S-fed mice. All salmon fillet (WD/S a Columns give information on the compound studied, the species used and type of experiments (in vivo, ex vivo or in vitro) (Study), the dose and length of exposure (Dose and time), whether insulin was present in some or all of the assays used to assess the degree of IR (Ins), the endpoints which made authors decide on presence of IR after pollutant exposure and finally, the type of IR studied (WB = whole body; H = hepatic; P = peripheral (A = adipose tissue; M = muscle)).
b Only the general trend is provided for pollutant effects. In some of the cases, co-treatment with different diet types may influence the results on insulin sensitivity related endpoints or not. For those studies, only the general results of the pollutant-treatments are given. Furthermore, if more doses were tested, compiled results which made the authors decide on the presence of IR are represented. Studies are sorted alphabetically based on the name of the chemical.
c Only changes of HFC or VHF/S diet with regard to insulin/glucose homeostasis are given compared to control diets. Comparison with HFR or VHF/S -POPs sometimes deviates from the observations reported here. For all results we refer to the original papers (Ibrahim et al. 2011; Ruzzin et al. 2010 ).
